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NOVELTY - A semiconductor integrated circuit element is formed on 
the main surface of a semiconductor base (1). A wiring (14) made of 
alloys of copper, silver and aluminum is formed on the upper surface of 
the semiconductor integrated circuit element. A connection hole (17) is 
formed in a layer insulation film (16) which covers the wiring layer. 
An electrically conductive layer is formed in the connection hole by 
applying heat or generating plasma or by light radiation. 
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ADVANTAGE - The resistance of the wiring layer is reduced. Improves 
reliability of operation. DESCRIPTION OF DRAWING(S) - The figure shows 
sectional view of manufacturing method of semiconductor integrated 
circuit. (1) Semiconductor base; (14) Wiring; (16) Layer insulation 
film; (17) Coimection hole. 
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ABSTRACT 

PROBUBM TO BE SOLVED: To reduce contact resistance in the connection hole 
parts of a semiconductor integrated circuit device having wirings, in which 
Cu and the like are set to be main conduction layers. 

SOLUTION: Silicon films are deposited on the wirings 14, where copper is 
set to be main conduction layers 14a by a sputtering method or a CVD 
method, and an interlayer insulating film 16 is formed. Connection holes 17 
are opened to the interlayer insulating film 16 is prescribed positions by 
using photographic technology. Oxide layers 23 are formed at the bases of 
the coimection holes 17 after the connection holes 17 are opened by ashing 
for removing a resist mask used for photolithography or the exposure of 
atmosphere after the connection holes 17 are opened. Then, the oxide layers 
23 are changed into copper by thermal treatment or plasma treatment or the 
irradiation of ultraviolet rays imder a reducing atmosphere of hydrogen or 
ammonia, so as to dissolve it. 
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fflV^TiDlL, l^^il 5Sr?^Bg-r^ (09) . ^fe. 
ClClT'ti, X>'N*-y:5'S^:(t{4CVDaX'm$ix:^v:i^'>' 

aymimt:imLX\^&AK SO omcom^m. ^ 
:7 y^Sr^nL.JtcvDv-'j3v^^l:]^. 

mim. ^(^mwMm<om.mm^mmLfz^mmx-$>':> 
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[0 0 6 01 ^imtRl(o^m^z.mkl4cr>m 

1 4 b h ^i.^-fk^^ 1 4 b $r«l«-r 
(1210) . M-(kf-:J'>'Ml 4b{i. tzttiiCVDm 

tJ. 3|s:^<?W^®lT'ti:S'fb^:5'>'K$:0!R^S*«> 

>^'/v^<7)±^mh h V ^{i^-fb^ i^^';i^Bi^T-*> T t 
j:v\ i5a:s-cjbs±#««i4a<oii^a:Butc 
S^k^^' 1 4 b<7)*®i&xyN*«y -y ^-rs c: i: <> 

^ VIK 1 4 b co«ffitc®« l,ti^. Bl^^i^Sr^* 
1 4 a<0«^^iS#-r«. ^ i:3&ST# 4 . 
M-fk^^^lll4b£7)itWf^. *S1K«LT*® 
^:^tciSL. -eoi^TO 1 4 aS:ita^^%&t=^a 

[0061] mz^mnm 1 4 a t^r&^js, ^/st 
1 5jcs»tc:a«>a*fL!t±#®ii 4 a^jg^-rs 

oil). ^M^OJtaJi, Jl^CDX/^••y:^&&fflV^^ 

:ihifx'^i,ifi. mm^<7i'mmm^mMm:m v ^T 

fciV^. f8«!«l<0^«. i#fgS14aSrfll« 

•rssij&^ssa&'fk-r s«aKfcitmss:«£}Si: tiiit 

ff, 3 5 0-C~4 0 0°C« 3^5ii-Sr0!Krri.C.t3!/« 

[ 0 0 6 2 ] mmm^'m 1 1 b±co5^:M-^M'fk^ 

:J'VMl4btJj:t^±«««14aSr^*L. 1^14 
1 4 a fc it/S-fk^^' 1 4 b Sr 

j^^-r-s. (012). m{t^^>mi4 h^xx/±.mm 
mmi 4(r>mwLcr>mz^ tzt x.Mcy[pm^m\^tzm^ 

[z\i. ^<7)jLmt:k^S^mSSX-'<Tt>fihh(r)X'M . m 

ifi^^LfzwSii A<rmm\ii^SKMm^^^^ix. K^k 

^ixh, zcr>m^. wmiA^mm^z'^^ (m-^tm) 
2 2*i^$tt^. c:oK-fk«2 2(±. mm.wxh 

jn^-t^:, t.fz^ mzmmi-h±MW^b<^mMffmmz 

Ji, »:(ciKB3-r.S.X5et=tJV%T. lE'fkil2 2Sr^L. 
mi,z^^^^i>tzit>^ :Lcr>Xotc^m:^imE.-th;ih 

[0063] <KIC. Sf-fk® 2 2 Sr^LTfi?t=^-fk$ 
•li-, (013). MTcRJCti. 

*«1 SriSTC^fflmt^SftU, r^Xvi/iti^O 



t.tz. m7tnm^i.t. nK^h^^awKt-n.^tt^^X' 
mthz.hi3^X'^h. t.tz. f^. r^xvt/i(±3te<5ox 

i^:fjMzmim 2 2 C: i: C J: 0 
[0064] S&x:^yP^<oroiin»i. 1 Sr JPlJR 

J4T>^— T#H^TT03 5 0*cmKOf**fl.J®SrCT^ 

>m(rm:^y^ t crm^:^:^cr)ms.Tiziin& yxD—tm, 

=7 VMixdf i^-^l^—- r^iOSaSli'HISLSrfflV^S i 

[0065]*/!, *^f<5«« 1 t-3a7cS:ffl^tcS*» 

#NSE-fk#fflmic*5V^-cmt=jD^S^S6-^<^*T-*. 

-:>-ct>Bi-fke2 24'«oK^js^<7);^i^*«^s*x. K-fke 
2 2^ffltc^^§Hi--&c:fc3b«-C§«.. dixJi. M-fkfflte 

[0066]C:<0j:d tc*^60?|g® 1 XMmm 2 2 

S-^-rs c: k *<T-# SJt*^. ffiH 1 4 toSKfiS^ffiJi 

L*>t>. JtieffiS<k«2 2<7)i^{i, JC.y^v^'f^ 

:L<^j:o^wmm^n-yxi>wimi 4<r>mmi>^m:M- 

[ 0 0 6 7 ] ^t>, 7*5XVX:t-;WJf SrEPSnLT^^m 
2 2(^SSg$^^-r&3^tc«i. r^XveoSB'-^-^ T 

cOJ^lc{4e?-fkil2 2 W^S:^±LTM7n^Sr{E3t 
■r-Seo;^^^: ^>^, m-itm 2 2S>^ \>MiWm 1 4 Cft« u 

[0068] S?'(kii2 2<?)S7Ci:|SI^t=, iJtIi 

myti^-^fzmz. ^mt^mmi^imm^L. le^i 40 
a?^grtt8<kLTSi^B%-(k$-t*--i.c: tti^X'^^. ztm. 
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t L < iimn-r& t *^t'# & . 

1 o 0 7 0 1 <Xl:: . 1 ±tc;^>'N' :^^(± 
m§nJti'U:3>S'fl:iiSr«?!K^LTV^?>*v SOG^ 

mil 7kmu-ri> (bi4) . i<D«gsFLi 7<ois« 

« 2 2 1 |5l«tcBS!ji;flsX-S> 0 , wixSr ^^RS-T 

[00711 hfzifir>X . BoiSlSK 1 4 O^ffittJB^^ 
ix^K'fU12 2i:|Bl«tc. K-fl:Jg2 3$r^bTfflfc^ 

-ft® 2 2<0*^i: PI«|-C*>S/i«>P*ffl^:^BH«:«l«&-r 

[00 721 ^<r>Xo<,z^ ^coiioi.z.z^mM<mmi-^ 

\imim 2 3 ti^-th c: i: **TS= STti^. «m 1 7 

&l*JJit- ?>C:i:3&^ti-Cft-l.. L*»t. Jiie»S-(Wi2 3 

2 3 iOSTClC J: S ffl^<O^^T*> 0 > 3 t 
<?)-C'»i^:V\ :i<7>fclf>. Z(^XoKi:Wt!>m^n^Xi> 
IBS 1 4 coKff i i: {i'S: < . 

Sig^l 7coj^Sr^^$-tir^c:t*^=5:Vv Clixti 

■(k$-^^tc-r-SS«c01-:>-CS>€.i:V^d?»mi>S>2.. ? 
fete, Smi 70i!lM*i;^>'N"-y:^'§<XT, tgmi7 



[00731 ^*3, 7•^Xvx:*.;^^&BI^DL.TS^ftJl 

:s>ztif^mx'hh. ztiizx^^umzmmthmm 

[00741 tTt. X^N'-z^'ti. S7clC<t»)Sl'fbS2 3 

mx'i>i>, 

[00751 tfz. SCOJgTC^tf-oTt^fc:. i|i 

1 ^JnifeL . «m 1 7 c^JSgPcTJiE^ 1 4 Offl 

2-SS«HkL-cw^a^b$-(i--&c:k*<-r-#i., :Ltn±. M 
T!rtgtt*«S)0. ^ti^M^^tizx^mmLxmmjm 

[00761 <5^(c. X/N-y;J'a{c:J;0:J'>'^-X7">'Ml 
8a^lt«L (SI 6) . ^ti,izy^>y y hCVDm 
lizX*}^:yi^:^r-ymi8ci:mmi-d (017) . 
tJ, ^i^^X7">-Jl l SaiOJfeSti. ^-ftjl2 3<?55l7C 
::*:^ffl^{c»$fiSC:k^<. Mff#HS^«>^»'^ 

[00771 {Xfc. «m 1 7imcr>mmMmim i & ji 

CO:? Vj^'x-r >M 1 8 c ti J:^^:? >^Xt->M 1 8 a 

cMPmiz^Kf^mvxm^L. ^my'^i^isb'tm 
fSc.-r^ (018). 

[00781 «f*fcr. JliSI^M 1 1 bjsilfie^l 4 
<^^k JSISIi^M 19k. iilSI^KI 19^ 

mm.\^rzmmm 2 1 tz±mmm 2 o a *j i t/M-ft^ >' 
m2 0hi)^^^?>wm2o^m&Lx. muz^^^ 
fmmmBmmii^^m^•ri>, c:<oKta2 0fc:<4, 
iS 1 4 k mmizmitmti^m^^tL:s>i}<. m^i4tmm 
tcjSTC Lf ztiim^^-t^ c: k j&^-cs -& k «m ^ i 

[00791 *iQifecojgs 1 <o^mmmwimmm<7M 
m-ij^iz xtni. li^ 1 4 . 2 ocr>mmiz\:i.mmtm 

BKSix-r. SS^fLi 70JK®<oEiai 4»c<i:lE^t; 

i k **Br«STfc* . 
[00 80 1 (SlifecO?^®2) 121 9<4, *:%BJcOfBJCO 

mxh&. 

[00811 :i^:msk<7)mm2cr>^mi^mm^m&mii. 

m^cmm 1 k |pI«tC^i>lcS« 1 (C n J^M I S F ET 
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1 5 tern 1 msj&Th 1 4 iSr^-r * * x'<^mmi 
ifi-^x. \;XT<r>mmt'\i^<r)mmth^\,z-y\.^x<7^?^m 

[0 082] Kmi 413J:1/J1^^^1 Ibc0±®l3 

\mfsmmsk'2Aim^^ixx\.^h. mms^m2.A 

S. 

[0083 J JSiaiffi»lg|2 4t=t4SSBgfL2 5iJj: 

imm.m2 etm^crt&Mi.z—wx'Wi.^'fhti^ ^(^mm 

•C£0^mf*:t-*>«.KSl2 736<?g«S<X-rv^S. sm27 

[0 0 84] mm2Hi, ±mmM27 at^mmm2 

7 a >x ^aidi OJg^-r -^^^i^cTJix- HM2 7 b i: 
m.^t^^'ym2 7 cti}-t:>mm.^tl.^. ±^«S2 7a 

^l:-r2.::i:tc:iOiSS27 coSS^^tl=f# 3 iH^StafO 
±#S:#|l$iJt--l> ^1 fcj&i-C?: -S. . M^k^^ i^l^2 7 c Ji. 
±S««2 7 aiJil/^v— h')K2 7 b &l«fi£-ri>««^ 

it&:iti^X^. S'fk^rJ'^'j^ff!!. m.^9y9)VWk. 

[0 0 85] ^r*j. g?^2 5<r>^com^t^i^ym2 
tim(r>Mimx'h^m\Miimm^tix\,^\^. :iti 

m2 6 «0}^«^tC«^2 5 iOJKSPtfOffilSl 1 4 O^MtC 
m^^itf:^WiH:MiSjtLxm^^-^^fziif>X'$>'0 , a 

tzmMmmm<^mmii?:}^±-r^zkti^^mx'$>i>, z. 

[0 0 861 ^7t, ffi^l 4S)SV^J4ffiSl2 7iO^StC 
RS{14ft-6V^4iata2 7«0fei:itfCMP^fc 

ii^mm^t. ^<7>ma\.z^^ix.tzmi\L^^mjtLxm 



Ml 2 7 <7)»lji:S:<£M-r -I. i: *«rtlT-J) S . CI <0*S*. 
[0087] t.tz. *|fe6fe«OJ^®2T'{i. i&IIS*^2® 

<7)^^mm\^XK^ht/^. ^h^z^m^zm^\^x3mi3i 
J: V ^C: t \tmk<^M 1 i5iai-c$> s , 

[00881 <!F.(iz. ±Me.\^tz^mm^^m.<^im& 

(7)--mii(r>:LW^iZ7Fi\^td&mmxf>h . 
[0089] ^¥mt/ik<r>mm2ffm^)imi>t. mm<^m 
i\,zii\thmi3t.x'<r>imb.nMxf>^. ttitfi-y 
X. -eoss^j-«oiJiBBti*"&u, ^com(oxmiz-o\,^xm 

[00901 m^l^Ml 1 htsXX/WlMl 4±I,ZX/^ 

'y^m^tiitcvDmx-m'iti^v^>mi:mmL, mis 
imm2 4i:mm-4,, ^<^m. Br^ofisoeisBss 

jK2 4{c, ^^<n-7 it h^}vy^y -iim^m^^xmm. 

m^^m\>^xwm2eimm-h (020) . 

m2 sc^mm^zii^ mmL2 5*5j:uieiias2 6co?^ 

^tt»><^T^/i^'y^^^z3i*) ^ *>«.v^Ji, SfM7L2 5fc 
ir/i^^ 2 6 <?5J^«f^;*:mil:ffl^O#Sl3 J: 0 s ^ 
BficOJ^SSl S!^b®2 8*sj^B£SfLi,. CKDK 

i\jS2s\i.mm<r>jmiimmcM2 2. 23k^mz 

[00911 u/cjft^o X . mm<r>f^M 1 1 mmizmnM 

ici rfmmjL2 5<om^x'cr>m^wmm^M^-t^^k 
*i-c#«.. =3:t^. ii7csiB«. mmcmul tmmxh 

[0092] ZCOX 3 tc*SISS<7)J^S2T'tig!^t:;i 2 8 
«r^-r -& i i: *«-C-^ -S. Jti6 . 2 5 <^^X'(^m 

^m^^imiiz^ out ifix'^ . ^fmm^s^s: 

x^m^<^^itx'f>K). mmm^-tr^o i:><7>x'ii^\>K 

*5<J:t/lEIS«2 60J^«5r^'fb$-a:i..li:**=3rV^. ^Itt 

bS-^a l,z-ti>WM<^ 1 -:>T-J> i: V ^ 3 t S> 6 . 
S'c>{c. fifm2 5*3j;Ufi^«2 6cO{PJlM**X>'N-.y:? 
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[ 0 0 9 3 ] :5r*>, yyx^x.:^ji'^^m\ii.xm\:m 

10 0 94] ®^2 8C0a7cSr^f-:>7tmiC, ¥ 

#f*««l SrJa^L, StfOJKSBOffilSll 4<7)^ 

mmitmmx'$>^. 

[ 0 0 9 5 J ijctc, ^a^mwi 1 eo^micmit^^ 

27c€r*iffl|b. §<i»tc. ±S!E1E«2 7ai:Rt«1SK0 
>'-K)K2 7bS:ttW-rS (02 1) . 
[0 0 96] M'(l:^:5'>'M2 7c{i. )t4:x.{fCVDS 

M2 7 bJi, J^^i: rJ'jS^J'^JiC VD^tcJ: *) 

imrr^ztti^x'th. miti'i^>m2 1 c <oifi«ti. 

b«IWji:B«(cM<l:^^'>'M2 7 cc7)^®SrX^'«-y^'a:>y 

1 0 , M-ftf-^- 2 7 c cO^Bfc©^ UTt*, 
^^SrM^L, m2 7bc7)«f^SreSC#-f-.2.ii: 

[ 0 0 9 7 ] V- HM2 7 b <±. f|fclCittB«-r-S.±#«a 

2 7 aSr^ v^^xm^'^hfzifxrM^^^W.tts:^^ 

[0098] mz^mmm 2 7 a fc^rS^Jg. :^v:i: x{f 
ai^^ y^atitSN-^ (02 2) . ^ /^ffiti:. HiS 

mmfr>mm. 2 x-ti . ^ ■•/ =^ ffiT±^«Ji 27a 5:Jt«-r 

aiBE«2 6*ft»fc:«a6a=tfC:i:*»-C#S. S^'t. IX 

^ •y'Sf&^fflv^-rc. «Sft<OJg®li:|i|«fc:ii« 

t^v^. iJt. iim»^-y^OJ^tcJ4i'-HM2 7b 
tt!it(:iefST^:< . S-ft^rJ' >M2 7 c±fc:i^±S»S 
82 7 aSr^^tT*>J:VV 

[ 0 0 9 9 1 iXlC. «S«S^I^2 AiL<r>^%ts:m.\t^^ 
7c. jx- HI8I2 7 b *Jil^±3i®i 2 7 a Sr^ 

iei^2 7&j^BS-rs (02 3) . m^t^y>-m2 

7c, >-- m2 7bt3J:t^±^®S2 7a<?)^{4. 



•y:^mt:m\>'^Xi>X\>^. J^rtJ, 2 7 

%mm^x''^i>tLh h (r>x'h o , ^^^'istts LTtiis^ 2 7 
BEiR 2 7 to^Mtcs-rkJi 2 9 *<^fi£$ix^ . (Tmim 

jmL2 7<0«tS:<i*iSSnS-li-SSHi:=S:*isrtge**fc* 

k immX'th -2. . C: <7)^«. 0 1 9 (c^-t J: o ^t^^s 

[0100] 3|s:^c7)J^®2eo¥^#;m«lHlKiia£0»I 
jt:fi«{c<J:ix{f, EiK2 7<7)^®lc<4ffiS-(Ee*gB^$ii 
■r, *3t. i®^2 5«0^<0lMai4t:t4MfUB*q» 

-r^ClfcA^iET'fcS. *3t, 3|s:SeM<OJg®2-C«^ 

tesri«GJt-r 5 ^ k *«'e?' s . 

[0 1011 (^C7)j^®3) 02 4»4, *I^BJi7)§A> 

fdsmmx'^^. 

[0102] ^if::^<r>mm3cr^mw$mm^mt. 
mmmm 1 1 ra«tc^#:^ i n?^M i s f et 

1 5 (=111 ms^x'hhWim 1 4 Sr*^s i x'<r>mmi 
mm.<^miknwcf>i>, vfzifi-^x. ^<n^^<nm 

mi&<7mm\<r>^wmmm^m.kw^h)mi. m 

1 l^SUlTft 2.1^ 1 4 1 2 SffitHi: <0««gS-fflSr±^ 
2Wi^l>zyyth*JV^7-7^t:m\<'^Xy-<^——>^^ 

[0103] i^l 4fcJ:t/«ia«£^l 1 heo±miz 

itmwm^ms onimm-^ti. mmt^ms ot^MnL 

Jt«m3 ltC{4a^?:±^«:8i:-r'?.ilr7:^3 2*9^ 
B£$iXTV>&. «?r9i5''3 2«. ffloyo y^^iJ^ai: 
l^Xi^m-t^mAt^^ >n3 2 b i:il*»^>^^±^mii 
3 2a*>A>'5r.5>. 

[0 104] iTt. ^B^M3 Ofc<tySlT7;r3 2 

BBfe»K3 435)<Jg«$n-tV^S. 
[0105] iin^SilKS 0 , 3 4{±. IgSfecOJg® 1 1 
|H|:KtCC V D^^/c:J±X/N--y OJ^^SiX/iJ^U 

[0106] ^3^^. fSM?L3 1 c7)lggPcolEJg lAkmr 

=y-!^3 2k<r>^m. m~r^y3 2kmm3 3k<^^ 
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^■^htzibX'S) 0 . ZtHZX 0 . ^mUS 1 1'<7)3 
[ 0 1 0 7 ] ac^c. ±iBt7t^f**lllHlK^McO^ 

to 1 081 :^mn<omm3<rmm-:fjmit^ m&comm 

[0 109] Jl^iK^Ml 1 bi5Xr/Bm\4±iz:z.j-< 

TLB 1 Sr^n-T'l. (132 5) . ClcO^^TLS 1 <7)jSgBlc 

<±. «iMl3 1 (r>m0Lmzy * m; y tcfflv^Tt 

v^ti. ^m3 1 iDJg^fSc7):*;5v#H§vi7)^SS{-J: 0. 

mM.<^mmitmm(,z.mitm3 5im^^ti^. ^<r> 

3 SlJfiOJg® 1 , 2 l^te^«lS*|sT'*> 

0, ClttSr-ecoS^iRBfixtf. ^gm. 3 1 OlggPT'O 

[01101 L7t*s-p-r. mm<mmi . 2tnm^zm 
im3 3^mti,xmz^^^^. c:nsr?»3fe$-^*. 

ciiiJbSTi^i.. ^:*3. miM.mt. m^<mmi, 2t 

[0 1 1 11 cicoi^tc. c:coJ;^tc*^<^®3t:- 

^X'(r>msmmut:vsmiz'if oztifiT^. 

±-th ^ t *fBTtgt'S> & . L*- 1 . iiesi-rui 3 5 

*{±. x.x^>':Xf^ffltc:J:i.^T{±^<. mm35 
{4=5:V^C:t, «M?L3 icoj^ttS-^-fk^^^^V^di:. S 

«3 5^>B^§-<t7t:^t3t4T^C:t*'*-C#i.C:i:t>, * 
jfecOJg® 1 . 2 i: mm-C$>i> . ^ ^>IC. K-fUl 3 5 tfOjl 

Tt^n-yf^mz. ^t^^mmi^tmL. mmis \ <r> 



[ 0 1 1 2 1 cjrtc. 1 <r>^m\,z'm.\^^9 

3 2 b 5:lt®-r-l. (112 6) . M-(b^:7>'K3 2 b»4, 
fvi t i C V D feJti V^»4X>'t "/ J; OitSfirr S 
i: A^T'?! S . M-fb-f-:? >^3 2b comWt. mtfZmmt 

[0 1131 7ti:x{ffl?*>^>=3:«.±^tt«3 2a 

Srita^«> (02 7 ) . ±^«;13 2 a{4, MSOX/'C 

[01141 <J:tc:, ^S^K3 0 jKJ^^^^r^-fb^^' 
>'K3 2bt}J:tf±#««3 2aSrM**U, ^^iJ'B 

2^mmrr^ 02 8) . m.^'^'^ y'^32\:>tii.j/± 

mmM3 2ai<rm&,i^ tcihUiCUPmimrct^^ 

:i<rmT=yy3 2<^^^(om\,z^ yStitfCMP^Srffl 
V ^JtJ^tCJi - ^<r>iLmti^^W^X''^i:>1x^ h <r>X' 

tih. ^<7>i^¥k. mT^i^3 2(r>mmi>zm-itm3e*^^ 
z(owti\:M3eii. mmnt^x-ho. ^<ot 

t-WdSLtl^iZii. mT=y-^3 2}imm3 3}i<^ 

mmi. 2tmmi>z;iix^mtvxm^^'ti>:L}i-tm 
[ 0 1 1 5 1 <j<:ic. ^mwmsL 1 <7i±m^zmmm 3 it: 

mWrth (02 9) . m^m37cr>imii. XyN-/:?^ 
7<7)«®(;{4RStll6il:)K5rKttT J; 

[01161 mz. mmm3 7 .^07 ^ho 
'^y^i3Xx^3L-/^>^ms^m^^x^^^--y^L. 

mSM33^m^-t^ (03 0) . C:cD>'N-^-->^^(7) 
i*. ffiiSia3 3*J:;*:^tc:«S$tL«.C:htcJ:0, -^-tOJi 

mtsxx/mmizmus 3 8*«?g«$it«)**. ^<oirfl^ 

mx'$>i>. ztiizx*). ms^3 3com.mm<7>mmt:n 
m vx^?mmmm^ms(r>itmi:jin±'r& t imm 

x-s>h. 

[0117] »miz^ mmimm34 ^¥^«!S«[ i <o 
■^miztm t , 0 2 4 izteisiff>^mmmfs^mmi 

[01181 :i:^e^mm3<o^^mmm^m<Dn 
m:fjmi>zxtni. m§i^3 3<7>±miixx/mmitziim{t 
mti^m&^tvr. tfi. mmi3 nzm^^iitzmT^? 
^3 2<7)±misxx/mmiztmM:Mt/'mm,^ti^\'^, z 
comm. ^^tmmm!R^(om^^mmt:mkL. ^ 

x't>h. 

[01191 {m&<r>mSiA ) 0 3 1 »4. *56Hjo^«o 
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[0 1 20] 03 1 (a) <i. a-KS3 9*3j:l^T>- 

a-H^4 0 5r*L. m!mm.4 1 . myt9mM4 2. 

T'^V-Jr-y h^'^^^XT-VC VD^4 5 ^Ci;t;t:^Jg^ 
JgfiSSIg-C* 0 . #i{!lS^*^JIlMM4 6 icy- h#4 7 

[0121] B>ii!!isM4 1 x'ltmmimtrn^ a t *«t' 

T'ji. mmc^mm i x-mm Ltzis^yi^:^7-ym is at 

M4 5 T-{4 , mmcomm i x-wm Ltz ^ >'^^x-r >m i 

8 c imrn-th ci ta^T^ & . 

[01221 z(r>x 0 ^^mmm^^cmk^ 

izxixis. u—vm3 9ti^ti>t!mm4e^-ft-Lxm9!m 

M4 1 . ^7St!^IM4 2, X>'t.y^x-yf-M4 3. rJ'V 
^^>^7=•>':^^^•'5'^^4 4. y h^':^^^x-7'>c 

vDm4 5iz!immk^tii>tzif>. mmwasLtr^m^it 
mm 1 x'<ow& 1 4 ^fci^ UJtKYbs $-a7ca»^4 

2T7«^$-li-^m{c:. -f-oasii-SrSS-fb^ Clt =5: <:J' 
8 aisit^:? >':?^;^x>'Kl 8 c 

[01 233 ^rtJ, #3J!M^tJJ:i;^JI8i^M4 

^<7)^^B?^btt»ffl^-Cfe T i> J: V ^ . 
[0 1 24 3 i/c. 2|s|O6<0J^®4t:-«lfe«r7^^1 3 

®2. 3tcfctt'S^*»^=5r-&iEia2 7S)|.V>{4ffl7-5^ 
3 2 S:J^^-r«.*^W4, V'^'Xt^ VXys- y ^'M4 4 

CVD^4 5Sr^<7)X.'N- y:J'Mlcm^^i.SCi:Ci'5 

^'Vt:ft;i-C. mit^>'^/\^. 9VCf:^^v. mit^^ 

[ 0 1 2 5 ] i^o:. H3 1 ( b ) Iz^-Ti o^r^ScoSQ- 

a^4 8tf'y-h^4 9i-fti.xmm^tix\^&mmx' 
i>wmcoio^m9mm.4 1 . M7c«ms4 2. x^-?../ 

:J'a.-y^M4 3. ^'>'^^;^7^>'XyN'-/ :J'M4 4 . r^i^ 

MX. ^t,zmm^fTozt:/}^mx'hi. 



[01263 ULh, J: oT=flrSii>ifl«?8Sr?l 

^(rmmcommizM-^ # *#:e<)tciftBj lt^c*^ . *%hb{4 

[ 0 1 2 7 ] fci: ±smmc^mmi~-4X'i±. ± 
[01 283 ^/^. ^mmmt>m<r>m^t:m7nLtzii^. 

[ 0 1 2 9 3 ±^m6&<r>mi&4X'itmmmmi 

irnoioizLXi^X^.-^. 
[0 1303 

[01313 (DC u^Sr±^i<£«fc-r-i.i^^*-r 

ffiSESriRM-t & c: i: S . 
[0 1 3 23 (2) Cu^$-±^*Jii;-rSiE^^*-r 

s. " 

[0 1 333 (3) cu^^±mi^mt-ri>mMSi^^-t 

[0 134 3 (4) cnm^±mwmt-^hmM. 
V ^\iwm,cmmnmzmwL^tthm^t:f&mi.zm& 

[^<^«f#'S:iiB^3 

[01 ] 2|s^H9c?>-|IM^^?^.®T-J>.|.^*js^IIlS&fl 

[02 3 *?6B^O-SISfec7)J^.®T-ft&^^«sSailI!i&§l 
h. 

m3^z^^m<7>~mm<r)mmx'h^^mmm^m. 

■5. 

[04 3 ■^%^:^co~mm<rmmx'hh^mmm^^ 

■5. 

[05 3 3|s56B3co-||J6cOJ^.®T'$)^^^«tmWIlIKil 
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[116 ] ^^mcr)-mm(^mmT$>h^mfi!mmmm& 

■s.. 
h. 

imi o] ^w^<7>-miii(r>mmxhh^w$m^^ 
mil] ^w^<7>-m&nmmx'h^^w^mm 

[SI 21 *»Bao-^cOJgSST-$>^^«EmaiHllS 

[iai 3] *5&Bjio-iiifi<o}g®-cs>i>^|i^f*^ii]K 

[01 41 2(i:%BH<0-SI:fficOJ^®T'J>«>^«^llHlS& 

[01 5] ^m^<r>-^<7)mmxhi>^w$m^^ 

[01 6 1 *5&BB<0-^W}^®T'fc«.^i*^IllK 
[01 71 2|Ef6B3«0-^<OJ^®-C&«.i4ilSif*^iaK 

[0181 ^m^<n—miik<7mmx'$>i>^mmm^ 
mi 9] :i^^m<rm,<nm^<7mnx'$>i>^iif»m.^ 
[02 01 ^wA<rm.'nmi<7mf&xs>i>^mm® 
[02 11 ^^n<r>m<r>mm<rmmx$>i>^mmm 
[02 21 ^wn(^mcr>mm(mmx'$ii>^mmwi 



[0231 *f6HBcOfl&<^|giitcOJ^®-CS)-&¥^f*ma[Hl 
[02 4 1 2|s:%Bj(7)§ <b{;fl!lcO^Mom«-C'?>.S¥#f4t 

®0T'S>i>. 

[02 61 *||BJO$^,tCfllJCOgliScO?g®-C*§^f* 
®0T'fc-&. 

[02 7 3 *56HBco$ <?,Ccffl<^St<^»JBTfcS^«c 
^llIli8tia<oS83i*^«0-fl?!^ -eeoXSIRtc* UfcBf 
®0T'fc&. 

®0T-ibS. 

[02 9 3 3|s:^HB<0$ <?>fc:ffi(?)SltteD»®-Cfc&^f#c 

[03 0 1 *§|BB<0$ ^,tCflfeO^Jfe<7)Jg®T*>«.^«c 
^I5I8Siia«^«g3t*»«0-«flS -ecOXgHHt^ L^iBf 
®0T'S>.&. 

[03 11 ( a ) aXX/ ( b ) 2|s56BB<Ofl!jc^SQfiO 
?^»-C*)S^«^Ii!liS^ao«J^IBO-0!l*=S->* 
^•rSfcg:0-C-ft-&. 

[«r^<OSiBBl 

1 

2 SO 

3 USI^^JBH^ 

4 P't'i/P 

6 :>---h«SigM 

7 ^'-h^ 

8 ^^?*J^«!^iS 

9 if-f H'>:r— -9- 

10 ^A-^ynteigaK 

11a mwim^ 

1 1 b JilS]^^ 

12 wm. 

1 3 ■^m,y=^y 

13a ^J'yj/XT^i^JK 
13b ^JSt*^^^ 
13c :J'>'^^X7^>'K 

14 iBm 

14a ^mmm 

14b mVC^if^m 
1 5 IBIS^ 
16 €itlMllSil 
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17 mmn 

18a ^V:/^^^^^ 

18b ^mr^^ 

18c :?:x:/Xx>^ 

19 m^smm 

2 0 
20a 

20b MflSf-^'V'K 
2 1 i2ll« 

2 2 H-fbH 
2 3 IS^ 
2 4 Jl^^]^ 
2 5 «m 
2 6 gBSl» 
27 ffiim 
27a ^MMM 
27b HBI 

27c mit^^^'m 

2 8 ig-fUg 

2 9 

3 0 Ji^^l^ 
3 1 



s 1 




3 2 

32a 

32b S-ft^^^-K 

3 3 ^Igl 

3 4 il^i^M 

3 5 SS-fbJi 

3 6 M-fbii 

3 7 fflSIK 

3 8 S-fb« 

3 9 a- KM 

4 0 T^^u—YM 

4 1 HfrJftsi^ 

4 2 3l7C«!aM 

4 3 XyN-y:J'X,-/^M 

4 4 ^y^X7">X^^•■x:^'^ 

4 5 h^jTi^^XT^VCVDM 

4 6 aeiim 

4 7 y- b# 

4 8 JEQ^^ 
4 9 

Qn nJKMISFET 



[@2] 



® 2 
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® 4 0 5 




[1371 

i@ 6 

m 7 




[1391 

m 8 

13b 13b 
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[^10] [@111 

m 1 0 mil 





(18) 



nm^ 11-16912 



[^14] imi5] 
m 1 4 mis 



14 
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[HIS] [1^19] 

m 1 8 m 1 9 



27 




[@20] [021] 

m 20 m 2 1 
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[0221 [023] 

m 2 2 m 2 3 . 




[B24] [02 5] 

m 24 la 2 5 
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[026] 
M 26 



CS271 

m 2 7 




m28] 
m 28 



[@2 91 

m 2 9 




(22) 



1-16912 




